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Abstract
Introduction: sorafenib, a tyrosine-kinase inhibitor, is widely used in the treatment of advanced
hepatocellular carcinoma. Drug-related toxicities are generally mild but sorafenib, as other similar
agents, may induce elevation of systemic arterial blood pressure levels in relation to an interaction
with cardiovascular system probably mediated by HIF pathway. This side effect may be particularly
critical for patients with underlying serious heart disease as it can induce acute heart failure, a life-
threatening condition, and usually such patients are excluded from active treatment with tyrosine-
kinase inhibitors. We report the case of a patient affected by advanced hepatocellular carcinoma
and serious impairment of cardiac function treated with sorafenib without any worsening of heart
function. To our knowledge this is the first report of this kind in the literature.
Case presentation: We report the case of a 74-year-old patient affected by advanced multifocal
HCV-cirrhosis related hepatocellular carcinoma and severe post-ischemic fall of left-ventricular
function with serious risk of cardiac functional impairment. The patient presented with an ECOG
performance status of 0. Blood chemistry tests showed a substantial elevation of α-fetoprotein
values and slight increases of bilirubin, of γ-GT and of GOT; the absence of encephalopathy and
ascites and the normality of coagulation parameters and of albumin led to classify the patient into
the functional class Child-Pugh A. The patients was successfully treated with sorafenib at the
reduced daily dose of 400 mg for long-time without any worsening of heart function.
Conclusion: The presented case can offer to oncologists a clinical support to take into
consideration when deciding to treat with sorafenib advanced hepatocellular carcinoma patients
presenting with serious impairment of cardiac function that are usually excluded from an active
treatment.
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Hepatocellular carcinoma (HCC) is ranked the fifth
tumor type worldwide, with an incidence of about
620,000 new cases per year[1]. Notwithstanding most
cases are detected in Asia and Africa, in highly developed
countries of the Western area its incidence is continuously
growing[1]. Until the very recent past, the treatment of
advanced HCC with conventional antineoplastic cyto-
toxic drugs never resulted in significant outcomes[2,3].
However, subsequent progresses achieved in the under-
standing and in the elucidation of the bio-molecular
mechanisms underlying the growth of HCC prompted the
development of new targeted agents, thus disclosing
promising opportunities for the treatment of this highly
vascularized tumor in which the inhibition of angiogen-
esis is likely to represent the main potential therapeutic
target. In this regard, sorafenib (Nexavar®, Bayer), an oral
multikinase inhibitor targeting several tyrosine-kinase
receptors involved in both blood vessel development and
tumor growth[4,5], is the first and the only drug which
has proved to be able to induce a statistically significant
prolongation of the overall survival in patients with
advanced HCC[6]. Sorafenib has shown a good safety
profile, being the most common side-effects mainly repre-
sented by mild or moderate asthenia, diarrhea, skin rash
with or without desquamation, and hand-foot skin reac-
tions[6]. However, sorafenib can also interfere with the
cardiovascular system inducing elevation of blood pres-
sure values, and, in a pivotal randomized trial, cardiac
events such as ischemia or myocardial infarction limited
in severity to grades 2 or 3 have been observed in about
3% of patients[6]. Consequently, this evidence must be
taken into serious consideration when facing a treatment
with sorafenib in patients displaying cardiovascular
comorbidities[7,8].
Here below we report a case of a patient with multifocal
HCC HCV-cirrhosis related who, notwithstanding the
presence of a series of cardiovascular alterations, has been
successfully treated with sorafenib without any further sig-
nificant worsening of the cardiovascular function.
Case presentation
In May 2008, a 74-year-old heavily smoker Caucasian
man was referred to our institution following ultrasonog-
raphy showing multiple lesions ranging in diameter from
0.3 to 2.0 cm in both liver lobes, without any evidence of
ascites. The patient was work retired in good state of
health (ECOG PS 0), with an history of HCV-related liver
cirrhosis well balanced while familiar history was not
medically relevant. He reported a previous history of car-
diovascular illness consisting in chronic ischemic post-
infarction cardiomyopathy leading to a substantial
decrease in left-ventricular ejection fraction (LVEF), arte-
rial hypertension, obesity (98 kg weight and 174 cm
height), stroke with cerebral vascular disease and altera-
tions of respiratory system (chronic obstructive pulmo-
nary disease).
Total-body CT scan confirmed the presence of the hepatic
lesions previously observed at ultrasonography without
any other evidence deserving consideration (Figure 1).
Blood chemistry tests showed a substantial elevation of α-
fetoprotein values (1500 mg/ml), and slight increases of
bilirubin (1.21 mg/ml), of γ-GT (116 U/L) and of GOT
(76 U/L); the absence of encephalopathy and ascites, and
the normality of coagulation parameters and of albumin
led to classify the patient into the functional class Child-
Pugh A. The echo-guided liver biopsy and the subsequent
histo-pathological assessment definitely confirmed the
diagnosis of HCC.
At the objective clinical examination the patient only dis-
played slight indolent hepatomegaly. He also showed a
good hemodynamic steadiness: no signs of heart failure
such as declivous edema, jugular turgor and pulmonary
noises have been observed. In addition, no important
symptoms, particularly those related to dyspnea or work-
load angina were complained of. The instrumental cardiac
function assessment confirmed the serious systolic dys-
function with a LVEF of 35%. The patient was on treat-
ment with bisoprolol, furosemide, ramipril and anti-
aldosterone drugs.
CT-scan of upper abdomen showing multiple hepatic lesionsFigure 1
CT-scan of upper abdomen showing multiple hepatic 
lesions. Pre-treatment hepatic evaluation performed at the 
time of initial diagnosis by CT-scan showed multiple hepatic 
lesion ranging from 0.3 to 2.0 cm in both liver lobesPage 2 of 5
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stage C according to the Barcelona-Clinic Liver Cancer
(BCLC) classification and, consequently, only amenable
to the best available systemic treatment; therefore, starting
June 2008, a treatment with sorafenib continuous dosing
at the reduced dose of 400 mg/day was started.
Instrumental assessments with ultrasound carried out
every two months showed a substantial unchanging of the
size of the hepatic lesions. Conversely, α-fetoprotein val-
ues constantly and progressively decreased up to 260 ng/
ml in June 2009, while the other hematochemical param-
eters showed an improvement of liver function indexes.
Presently the patient is continuing the treatment with sor-
afenib at the same dose. Treatment was extremely well tol-
erated without, with the exception of asthenia, the onset
of any peculiar drug-related side-effect requiring medical
interventions, drug-dose reductions or treatment discon-
tinuation. Due to the particular patient's cardiac condi-
tions, the echographic evaluation of LVEF was carried out
every two months: as it appears in Figure 2, no further
drops or significant fluctuations have been observed, and
the values of LVEF substantially remained stable over the
time.
Discussion
The results of the pivotal phase III study comparing soraf-
enib versus placebo in patients with advanced HCC
(SHARP study)[6] have unquestionably modified the nat-
ural history of this disease which, on account of its high
chemo-resistance, until recently was considered incurable.
This new tyrosine kinase inhibitor, in fact, has been able
to induce a statistically significant improvement of
patients' overall survival with a 31% reduction of risk of
death. Besides the undeniable efficacy data, the SHARP
study also highlighted the very good safety profile of sor-
afenib which induced an acceptable rate of drug-related
adverse events mainly consisting of constitutional symp-
toms, dermatologic and gastrointestinal events mostly
mild to moderate in severity: and these findings are in line
with the incidence of sorafenib-associated adverse events
observed in studies carried out in other tumor types such
as renal cell carcinoma[7,8]. However, it must be borne in
mind that the use of tyrosine kinase inhibitors could be
also associated with a risk of a series of cardiac events,
whose patho-physiological underlying mechanism still
needs to be clarified and understood. An hypothesis to
explain this peculiarity is based on the role played by
hypoxia-inducible factor α (HIFα) as response mediator
of myocardium to acute or chronic ischemia, of myocar-
dial re-modelling, of post-infarction re-vascularization
and of vascular permeability: an HIFα reduction induced
by tyrosine kinase inhibitors could interfere with these
pathways thus inducing an impairment of the normal
physiology of cardiovascular system [9-11].
As far as sorafenib is concerned, a survey of data on 2276
patients treated in phase I, II and III studies indicates that
the incidence of congestive heart failures, the worse car-
diac situation, globally accounts for 1.89%, and this figure
Behaviour of left ventricular ejection fraction values during treatmentFigure 2
Behaviour of left ventricular ejection fraction values during treatment. left ventricular ejection fraction, echocardio-
graphically evaluated every two months for one year during treatment with sorafenib, showed no further drops or significant 
fluctuations from baseline value. Similarly, the patient remained on good hemodynamic steadiness all treatment long.
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tions are considered[12]. In another investigation carried
out in an unselected population with advanced renal cell
carcinoma treated with two different tyrosine kinase
inhibitors, sorafenib and sunitinib[12], the reported inci-
dence of treatment-related LVEF reductions has been
21,4% for sorafenib and 54.5% for sunitinib. Compared
to the data coming from clinical trials, these rather high
incidences could be explained by the particular baseline
characteristics of patients showing cardiovascular clinical
signs in 33.8% of cases, and by a pre-existing ventricular
dysfunction in 12%. LVEF reductions, however, were tem-
porary and regressed following treatment discontinua-
tion[13]. Recently, a prospective phase I study to evaluate
the cardiovascular safety profile of sorafenib was carried
out in 53 patients with different solid tumors or lympho-
mas treated at the standard dose of 400 mg bid: neither
significant decreases of LVEF evaluated by MUGA scan nor
significant alterations of heart rate or of QTc interval have
been observed[14].
Referring to our case report, at baseline the patient dis-
played substantial cardiovascular disorders along with a
significant LVEF reduction classified NYHA II. Owing to
the reduced cardiac function and to the lack of more reli-
able safety data concerning patients with HCC treated
with sorafenib, a softer treatment consisting in a daily
total dose of 400 mg was planned. After 12 months of
administration, this regimen did not induce any notewor-
thy alteration of cardiac function and the LVEF is still clas-
sified NYAH II. In this regard it must be outlined that the
median duration of treatment in both randomized studies
carried out in HCC[6] and in renal cancer[7] was 5.5
months. Therefore, our possibility to administer sorafenib
for 8 months without any discontinuation further
strengthen the safety profile of the drug. All these evi-
dences strongly indicate that even in high risk patients due
to cardiovascular complications, such as the impairment
of LVEF, a treatment with sorafenib is feasible and safe
provided that a close and careful monitoring of parame-
ters of cardiac function is done.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
CV patient data collection and manuscript writing.
OS patient data collection.
AC bibliographic research and manuscript writing.
MLC bibliographic research, echographic evaluations and
cardiological data collection.
MR patient data collection.
SD patient data collection.
PP patient data collection.
GT bibliographic research.
CP bibliographic research.
DApatient data collection and manuscript writing.
All authors read and approved the final manuscript.
References
1. Parkin DM, Bray F, Ferlay J, Pisani P: Global cancer statistics 2002.
CA Cancer J Clin 2005, 55:74-108.
2. Lopez PM, Villanueva A, Llovet JM: Systematic review: evidence-
based management of hepatocellular carcinoma an updated
analysis of randomized controlled trials.  Aliment Pharmacol Ther
2006, 23:1535-47.
3. Abou-Alfa GK: Current and novel therapeutics of hepatocellu-
lar carcinoma.  Am Soc Clin Oncol Educational Book, Alexandria, VA
2004:192-197.
4. Liu L, Cao Y, Chen C, Zhang X, McNabola A, Wilkie D, Wilhelm S,
Lynch M, Carter C: Sorafenib blocks the RAF/MEK/ERK path-
way, inhibits tumor angiogenesis, and induces tumor cell
apoptosis in hepatocellular carcinoma model PLC/PRF/5.
Cancer Res 2006, 66:11851-8.
5. Chang YS, Adnane J, Trail PA, Levy J, Henderson A, Xue D, Bortolon
E, Ichetovkin M, Chen C, McNabola A, Wilkie D, Carter CA, Taylor
IC, Lynch M, Wilhelm S: Sorafenib (BAY 43-9006) inhibits
tumor growth and vascularization and induces tumor apop-
tosis and hypoxia in RCC xenograft models.  Cancer Chemother
Pharmacol 2007, 59:561-74.
6. Llovet M, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc JF, de
Oliveira AC, Santoro A, Raoul JL, Forner A, Schwartz M, Porta C,
Zeuzem S, Bolondi L, Greten TF, Galle PR, Seitz JF, Borbath I, Häuss-
inger D, Giannaris T, Shan M, Moscovici M, Voliotis D, Bruix J SHARP
Investigators Study Group: Sorafenib in advanced hepatocellu-
lar carcinoma.  N Engl J Med 2008, 359:378-90.
7. Ratain MJ, Eisen T, Stadler WM, Flaherty KY, Kaye SB, Rosner GL,
Gore M, Desai AA, Patnaik A, Xiong HQ, Rowinsky E, Abbruzzese JL,
Xia C, Simantov R, Schwartz B, O'Dwyer PJ: Phase II placebo-con-
trolled randomized discontinuation trial of sorafenib in
patients with metastatic renal cell carcinoma.  J Clin Oncol
2006, 24:2505-2512.
8. Escudier B, Eisen T, Stadler WM, Szczylik C, Oudard S, Siebels M,
Negrier S, Chevreau C, Solska E, Desai AA, Rolland F, Demkow T,
Hutson TE, Gore M, Freeman S, Schwartz B, Shan M, Simantov R,
Bukowski RM, TARGET Study Group: Sorafenib in Advanced
Clear-Cell Renal-Cell Carcinoma.  N Engl J Med 2007,
356:125-134.
9. Kido M, Du L, Sullivan CC, Li X, Deutsch R, Jamieson SW,
Thistlethwaite P: Hypoxia-inducible factor 1 reduces infarction
and attenuates progression of cardiac dysfunction after myo-
cardial infarction in the in the mouse.  J Am Coll Cardiol 2005,
46:2116-2124.
10. Waltenberger J: Modulation of growth factor action: Implica-
tions for the treatment of cardiovascular diseases.  Circulation
1997, 96:4083-4094.
11. Parisi Q, Biondi-Zoccai GG, Abbate A, Santini D, Vasaturo F, Scarpa
S, Bussani R, Leone AM, Petrolini A, Silvestri F, Biasucci LM, Baldi A:
Hypoxia inducible factor-1 expression mediates myocardialPage 4 of 5
(page number not for citation purposes)
Cases Journal 2009, 2:9133 http://www.casesjournal.com/content/2/1/9133Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
response to ischemia late after acute myocardial infarction.
Int J Cardiol 2005, 99:337-339.
12. Snow H, Brueckner A, Gelder M: Sorafenib is not associated with
a high incidence of cardiovascular events in many tumor
types [abstract].  Ann Oncol 2008:abs 553.
13. Schmidinger M, Zielinski CC, Vogl UM, Bojic A, Bojic M, Schukro C,
Ruhsam M, Hejna M, Schmidinger H: Cardiac toxicity of sunitinib
and sorafenib in patients with metastatic renal cell carci-
noma.  J Clin Oncol 2008, 26:5204-12.
14. Tolcher A, Happleman L, Mita A: Effect of Sorafenib treatment
on left ventricular ejection fraction in cancer patients: an
open label, phase I study[abstract].  Ann Oncol 2008:abs 552.Page 5 of 5
(page number not for citation purposes)
